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On the Distribution of flic Frcsh-lVater Sponges
of North America* By Frank Smith.
In the preparation of this paper there have been two purposes in
mind. One of these is the presentation of the results of studies thus far
made on the fresh-water sponges of lUinois ; and the other is to assemble
in more convenient form the information which we now have concerning
the distribution of such sponges in North America. Preliminary to the
more detailed presentation of data it is desirable to give a brief sum-
mary of our knowledge of the fresh-water sponges of this continent.
Historical
The greater part of what is known on the subject at the present time
is the result of the work of less than a half dozen men, and was gained
during the decade 1880—1800. The most important work is that of Dr.
Edward Potts, of Philadelphia, who contributed something over twenty
short papers on the subject, besides his monograph—which appeared in
1887. Most of his papers appeared in the Proceedings of the Philadelphia
Academy of Sciences. His collecting was done chiefly in Pennsylvania
and New Jersey, in the vicinity of Philadelphia. An active co-worker with
Potts was Henry Mills, of Buffalo, N. Y., who collected in his own state
and occasionally in Florida, Iowa, and northern Illinois. About a dozen
brief papers and a few new species appear to his credit. His publica-
tions were chiefly in various journals of microscopy which abounded in
the decade just mentioned. A. H. McKay, principal of an academy in
Halifax, N. S., was an active collector in Nova Scotia and Newfoundland,
and contributed a half dozen papers and a few species of uncertain status.
B. W. Thomas, of Chicago, a devotee to microscopy, did a good deal of
collecting in northern Illinois for other workers, but not much writing.
This quartet of workers was in close relation with H. J. Carter, of Eng-
land, who was one of the leading specialists in the whole group of
sponges, and they with certain Canadian collectors supplied Carter with
material which served as a basis for a few papers on American forms and
for one new species.
Of the approximately thirty known species of North American fresh-
water sponges, about twenty were described during this decade, chiefly by
Potts, and but one of them by a European. Some ten or eleven species
were found in each of the states of Pennsylvania, New Jersey, and New
• Contributions from the Zoological Laboratory of tlie Univcr.sity of lilinois No, 174,
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York, and a similar number in Nova Scotia and Newfoundland: also
eight each in Florida and Illinois. In the following decade, (1890—1900)
Ohio was given a list of ten species, chiefly through the work of D. S.
Kellicott, who published two small papers on the subject of fresh-water
sponges. In 1916 the writer published a list of nine species for Michigan,
this being the number found in connection with his work at the Uni-
versity of Michigan Biological Station at Douglas Lake, in the northern
part of the state. In 1918 he also published the description of a new
species from Oneida Lake, in the state of New York. A study of Illinois
material collected by various investigators has brought the list for the
state up to twelve species, which is the maximum number for any state,
as far as is known to the writer. Almost nothing is known of the sponge
fauna of any state west of the Mississippi River and, with the exception
of Florida, almost nothing of the sponge fauna of the southern half of
the United States. Mills listed four species in Iowa, and the writer has
found four species in the high-altitude lakes near Tolland, Colorado, in
the vicinity of the University of Colorado Mountain Laboratory. As
far as is known to him, not more than three species are recorded from
any other state west of the Mississippi River. He will welcome infor-
mation concerning more extended lists, if there be such. There is some
evidence that the sponge fauna of the southern states will be found to
differ in some respects from that of the northern ones. During the past
fourteen years, N. Annandale, of the Indian Museum in Calcutta, has
published numerous and important papers on fresh-water sponges, chiefly
those of Asiatic regions ; a few of them, however, have dealt with North
American species. He has created one new genus, Asteromeyenia, for
two of such species, and announced a few new locality records for others.
His work was based on rather scanty collections belonging to the United
States National Museum.
Four North American species were first found and described in
Europe ; while seven species first described in North America were subse-
quently found in Europe, and at least three of them also in Asia. About
one third of our species are thus more or less widely distributed in the
Northern Hemisphere.
Systematic
Important characters for the recognition of species are found in the
spicules of the skeleton ; in other spicules which may or may not be present
in the sponge mass and are variously designated as flesh spicules, dermal
spicules, or sarcode spicules ; and in still others, known as gemmule spic-
ules, which are intimately related to the gemmules. The gemmules are
small seed-like bodies appearing in summer or autumn, and are involved
in one important method of reproduction. In a few species the apertures
of the chitinous walls of the gemmules are at the summit of tubular pro-
longations, and these in turn are sometimes provided with one or more
filaments, borne at or near the margins of the apertures. For the posi-
tive identification of nearly all of our species, the presence of gemmules
is necessary.
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The most serious defects in the work of Potts and his co-workers
and of more recent workers who have depended on his monograph, have
been due to the failure to recognize Ephydatia fluviatilis and E. miUleri
as distinct species. These are two very abundant and widely distributed
forms and are also highly variable. Specimens of either species were
indiscriminately designated Mcyenia Huviatilis. and nearly a dozen sup-
posed species and varieties were named and described from various forms
of one or the other of the two, and later all made synonyms of M.
fluv-iatilis, now Ephydatia -ftuviatUis. In some cases illustrations or
descriptive statements indicate clearly enough which of the two species
is involved, but often one can not tell. E. fluznatilis has birotulate gem-
mule-spicules with shafts longer than the diameter of the rotules, and
the skeleton spicules uniformly smooth; while £. mi'illeri has the shafts
usually shorter than the diameter of the rotules, and the skeleton spicules
varying from distinctly spined or sparsely micro-spined to nearly or quite
smooth. Distinctly spined and smooth spicules are often associated in
the same specimen and in different ratios in different specimens. The
gemmule walls of E. vtiilh-n not infrequently include two or even three
layers of birotulate spicules, while those of E. fluviatilis uniformly have
but a single layer. Potts erroneously assumed that the distinction be-
tween these two species was based merely on the last-mentio!>ed differ-
ence, and since the appearance of more than a single layer in the former
species is not a constant character, he decided against the validity of the
species.
Another source of error involving North American species, which
is of less consequence because less confusing, has arisen from the descrip-
tion by Hilgendorf in 1882 of a Japanese sponge as variety japonica of
E. fluviatilis. Judging from the description, this is nothing other than
the form of E. miiUcri in which the skeleton spicules are smooth. Among
the United States National Museum specimens examined by Annandale
was one from the Potomac River which he listed in 1910 as E. japonica,
recognizing this form as a distinct species. In 1916 after a study of
Japanese sponges among which were the various forms of E. mulleri,
he treated the japonica form as a variety of E. miilleri. The writer be-
lieves that there is not sufficient basis for giving it even the rank of a
variety. It is simply a very common variant form of a highly variable
species. In the original description of E. tniillcri the skeleton spicules
were described as spined, but by various students of the species in Eng-
land, Germany, and Austria the extremely variable condition has been
well known and frequently mentioned. The specimens of this species in
the writer's collections from different parts of Michigan, from high moun-
tain-lakes of Colorado, and from Montana, indicate that those with
smooth or nearly smooth skeleton-spicules and those with spined spicules
are similarly distributed ; and also that the same body of water may con-
tain both of these kinds of specimens, and still others with spined and
smooth spicules associated in the same skeleton fascicles. Among the
Colorado specimens, those with spined skeleton-spicules are more frequent
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than those with smooth ones, but the distribution is similar ; while in the
Michigan material, specimens with smooth or nearly smooth skeleton-
spicules are most frequent. £. fluviatilis has a distribution similar to
that of E. mulleri, but is less abundant.
Illinois Species
In 1883 Henry Mills, of Buffalo, New York, found in the Calumet
River, near Chicago, a sponge which he afterwards described under
the name Pleiomevenia calumcticus, but which evidently was the form
of Ephxdatia miiUeri having smooth skeleton-spicules. In the same paper
(ISSla) he mentions finding Cartcriits tnbispcniia in Illinois.
Mills read before the State Microscopical Society of Illinois, on May
27, 1887, a paper on fresh-water sponges which recorded eight species
found in the state, and which was published in full in an issue of a local
newspaper. Since it contains the earliest definite record of the occurrence
in the state of some of the species mentioned, that part of the paper which
describes the localities and gives the details of the collecting activities
is here reproduced with a few typographic errors corrected. It appeared
under the general heading, "Fresh Water Sponges", and with the follow-
ing subheadings : "Paper by Henry Mills, of Buffalo, read before the
Microscopical Society" ; "Earliest Mention of this Species of Infusoria
and Difficulty of their Classification" ; "Record of a Scientific Party which
lately Explored some of the Illinois Lakes".
On the 20th of September, 1886, a party consisting of B. W. Thomas and
W. H. Summers, members of the State Microscopical Society, Chicago, and
the writer made an effort to explore some of the lakes in Illinois, north of
Chicago, with sanguine expectation of being able to add something to our
list of genera and species of these and other microscopic objects; for, al-
though the two Chicago gentlemen searched principally for Diatomaceous
material, the writer gratefully acknowledges valuable help from them in the
search for the objects of his special pursuit. We left Chicago by the after-
noon train on the Chicago and Northwestern Railway, arriving at McHenry,
McHenry County, in time to prepare for an early start up the Fox River in
the morning. Each of the party had his boat, and collecting apparatus, and
those who felt like using the oars did so, while those who felt so inclined
secured others to do the hard work. It was a cloudy and rather cool morn-
ing, and by the time we reached "Dutchman's Slough." which is the outlet
of a small sluggish stream or creek three and one-half miles north of McHenry,
there was a drizzling rain, which threatened to dampen the enthusiasm of
the party; but as it did not last long, we were soon ready for work. Although
not immediately successful, there was enough enchantment in the spot and its
surroundings to inspire us with confidence, and in a short time we reached
a place in the slough where the sponge could be hauled by the drags, with
the weeds to which it was attached in large handfuls. The weeds or algae
upon which the sponge grew consisted of a species of Utricularia, and Ana-
charis canadensis (both of microscopic interest), and some others not re-
corded. Unfortunately the sponge, on examination at home with the micro-
scope, proved to be mostly immature, containing but few statoblasts, but
enough to determine the species as mostly Carterius tuiisperma Mills; Meijenia
fluviatilis and Meyenia Cahimetica Thomas. But in the interest of science
the spot should be remembered, that future investigators may be benefited at
least to the extent of our discoveries in this interesting locality. Other micro-
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scopical material, especially Diatomaceae, was present in great abundance. The
sponge was beautifully clean, of a bright, buff color, a small piece or perhaps
a separate sponge the size of a small hickory nut being attached to every
frond of the Utricularia. After obtaining as much of this as we could care
for, besides other material, we started up the river, passing through lakes
Pistakee and Nippersink into Fox Lake, resting for the night at "Hotel Sayles."
situate on Hickory Point, the dividing ridge between Lake Nippersink and
Fox Lake. The following morning we found only some Diatomaceous material,
and soon pushed off in the direction of Cedar Lake, which is about four
miles from our hotel and two miles from Fox Lake. Here the wind, from an
approaching storm, so ruffled the water as to make all attempts at collecting
futile. On our return to the neighborhood of the hotel we succeeded in find-
ing a large quantity of Spongilla lacustris. which well repaid us for the disap-
pointment in the earlier part of the day.
This sponge, unlike the former, was of a bright emerald green, growing
in long digitate processes and branches, attached to weeds or stones in about
three feet of water. Nothing could exceed the beauty of this sponge seen
growing in the sunshine when the water was quite still. The vital action
of the sponge could be seen, causing the gentle waving motion which is de-
scribed as occurring in marine sponges. Had we made this gathering six
weeks later in the season it would have been a real treasure, the statoblasts,
which are now few, would by that time have been present in great abundance.
The same party has made several excursions to the streams and sloughs south
of Chicago. In the Calumet River, at Blue Island, fragments of sponges and
some rare algae were found. The sponges consisted of Meyenia fluviatilis and
Spongilla lacustris. while the algae most noticeable were fine specimens of
Chara and Nitella. These, for want of large jars, could not be preserved. In
1883 and in 1886 we visited the Cummins Bridge, over the Calumet River near
Calumet Lake, and on both occasions were well rewarded with rich gather-
ings of sponges, Diatomaceae and other microscopic objects. Among these was
a quantity of the Polyzoan Idae. the winter eggs of which are similar in physio-
logical history to the statoblasts of the fresh-water sponge. Among the sponges
found was Meyenia fluviatilis. one peculiar variety of which was described and
named some five years ago by Mr. B. W. Thomas as Meyenia calumetica; a
small piece of Heteromeyenia argyrosperma. Potts; Carterius tuhispernia. Mills;
Carterius latitenta. Potts, and a variety of Heteromeyenia repens. Potts; also
a variety of Spongilla fragilis, Leidy, including one known as Spongilla fragilis
variety Calumeti.
These statements are made with the hope that they will encourage others
of like tastes and inclinations to make further search in this neglected, but
interesting branch of study.
I know of no more promising field of research for the naturalist, whether
for sponges, diatoms or other microscopical material, than the chain of small
lakes and swamps in McHenry County, and the region extending from ten
to thirty miles south and southwest of Chicago.
It is practically certain that some of the specimens which were identi-
fied in the above report as Meyenia fluviatilis or one of its varieties, were
actually Ephydatia iniillcri, but there is considerable probability that E.
fluviatilis was also represented.
Asteromeyenia radiospiculata is reported from Granite City, Illinois,
by Annandale in a brief paper (1911) in which he created the genus
Asteromeyenia to receive two North American species which have radi-
ate dermal spictiles, and gemmule spicules of two or more distinct classes.
Sponges collected by R. E. Richardson, and others, in the Illinois
River at various locations, in connection with certain investigations of the
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Illinois State Laboratory of Natural History in 1912—1914, have been
identified by the writer as follows, the locality records being added:
Spongilla fragilis was generally distributed from Starved Rock, near
La Salle, to Meredosia at least ; Ephydatia fliiz'iatilis was found in sloughs
near Havana ; Carterius latitcnta was abundant from Starved Rock to
Copperas Creek; Astcromeycnia radiospiculata was found at Hardin and
Grafton ; Trochospongilla Icidyi was abundant from La Salle to Hardin
;
and one specimen of T. horrtda was found at Starved Rock. A second
specimen of the last-named species was collected by A. A. Hinkley in the
southern part of the state in the Big Muddy River near Waltonville in
1914. As far as is known to the writer the above are the first records
for T. horrida in North America.
Ephydatia crateriformis and Spongilla fragilis have been collected in
the Sangamon River, at places a few miles west of Urbana, but the stream
is too muddy to permit the development of an extensive sponge fauna.
Collections from ponds and streams of the drainage basin of Salt Fork,
a branch of the Vermilion River, at various places from Urbana to
Muncie (which is about twenty miles farther east), have contained
Spongilla fragilis, Ephydatia fliwiatilis, E. crateriformis, and Carterius
latitenta. The first- and last-named species are the most abundant. The
total of twelve species already recorded should be increased somewhat
when careful collecting has been done in other parts of the state.
Additional North American Records
Collections received from various sources have made it possible to
list species from a few states from which sponges had not been previously
reported, and to add species to the lists previously reported from several
other states. Reference to some of these new records has been made in
the key to sponges contained in Ward and Whipple's Fresh-Water Bi-
ology. The new records are indicated in the distribution table (page 17)
by the letter S. The United States National Museum has several
specimens which add previously unrecorded species to the lists of each of
seven states, and these are indicated in the table by the letter U. A brief
summary of the new records and the data of the collections on which
they are based follows. The order of sequence in presenting the items
is determined by their geographic distribution from east to west, and
from north to south.
Spongilla lacustris in a collection made by A. O. Gross in the vicin-
ity of Brunswick, Maine.
Spongilla igloviformis and Tubclla pennsylvanica in a collection made
by Miss Elizabeth Bodfish from a pond near Palmer, Massachusetts.
Ephydatia crateriformis in a collection of the United States National
Museum, from the Potomac River at Washington, D. C, and Spongilla
lacustris from Pomonkey Creek, Maryland.
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Heteromeyenia ryderi in a collection of the above-named museum,
from the Dismal Swamp in Virginia ; and Ephydatia miillcri, from Dyke,
Virginia.
Ephydatia crateriformis in a collection of the same museum, from
the mouth of the Shiawassee River in Michigan.
Heteromeyenia repens in a collection of the same museum, from the
outlet of Lost Lake, in Indiana.
Trochospongilla Icidyi in a collection of the same museum, from
Frankfort, Kentucky.
Tubella pcnnsylvanica in a collection made by A. T. Evans, near
Rhinelander, Wisconsin ; and Carterins latitenta, one gemmule, in debris
from the bottom of Lake Mendota, Wisconsin.
Spongilla fragilis in a collection from N. M. Grier, made in Lake
Pepin, Minnesota ; and S. lacustris in a collection made by H. V. Heim-
burger near St. Paul, Minnesota.
Spongilla fragilis in a collection from the United States Fisheries
Station at Fairport, Iowa.
Spongilla fragilis and S. lacustris in a collection made by Dr. Mary
T. Harman near Manhattan, Kansas; and Carterius titbisperma in a col-
lection of the United States National Museum, from Goodland, Sherman
county, Kansas.
Spongilla lacustris and Ephydatia miillcri (typical form with spined
skeleton-spicules) in a collection made by Miss Bessie R. Green from a
pond near Flathead Lake in Montana.
Spongilla fragilis and ^. lacustris in a collection made by Professor
S. A. Forbes in the year 1890 in Yellowstone Park, Wyoming.
Spongilla fragilis, S. lacustris, Ephydatia tiuviatilis. and E. miillcri
in collections by the writer in the vicinity of Tolland, Colorado, in the year
1916. Sponges were found in eleven of the thirty ponds and lakes ex-
amined and are probably contained in others. Apparent absence was
probably due in some instances to the very brief time allowed for making
collections. Ephydatia fiuviatilis was found only in Smartweed Lake,
which has an altitude of about 8,575 feet. Spongilla fragilis was found
in ten bodies of water with altitudes ranging from 8,100 to 10,580 feet.
S. lacustris was collected in seven ponds and lakes, with altitudes of
8,850 to 10,580 feet, and Ephydatia miillcri in four of the same. Lower
Crater Lake (alt. 10,580 ft.), yielding the three species last named, was
the highest of the bodies of water in which sponges were found during
the summer of 1916. In August, 1913, Spongilla lacustris was collected
in the same vicinity, in West Forest Lake, which has an altitude of about
] 0,800 feet.
Spongilla lacustris in a collection made by H. L. Osterud in Lake
Washington, near Seattle, Washington.
Carterius tubispcrrna in a collection of the United States National
Museum, from Fresno. California.
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Spongilla lacustris has recently been received from Dr. F. Johansen,
who collected it during the summer of 1920 in a pond on an island in
James Bay, Canada, latitude about 52^° N.
Specimens without gemmules, which are probably Spongilla lacustris,
were collected by Professor H. B. Ward in July, 1919, in Long Lake, in
the Copper River Basin, Alaska, latitude 61° 25' N.
Major George H. Conklin, M. D., of Superior, Wisconsin, who was
an enthusiastic collector and student of fresh-water sponges about thirty
years ago, has furnished the following list of species found by him during
the years 1890, 1891, and 1892 at various places in Douglas county, in
the northwestern part of Wisconsin : Spongilla fragilis, S. lacustris, S.
igloviformis, Ephydatia fluviatilis, E. cratcriformis. Hctcromcycnia argy-
rospenna, Tubclla pcnnsylvanica, and Carterius tnbispcnna. Unfortu-
nately his collections were destroyed by fire some years ago. It is prob-
able that the name Ephydatia fluviatilis was applied to both E. fluviatilis
and E. rniilleri in accordance with the practice of Potts and other Ameri-
can workers of the time. The only record differing from what one
would expect, considering the records in neighboring states, is that of
Spongilla igloviformis. this being the only report of it west of the
Alleghany Mountains.
Tabular Presentation of Distribution Data
Records of the North American species of fresh-water sponges and
the states from which they have been reported in various scientific pub-
lications are indicated in the following table by an asterisk. As stated
on preceding pages, new records in this paper are indicated by the letter
S ; records from the paper by Mills, quoted on preceding pages and not
otherwise listed, are indicated by the letter M ; unpublished records based
on specimens in the LTnited States National Museum are indicated by the
letter U; and records of species in Wisconsin, furnished by Dr. Conklin,
and not otherwise listed, are indicated by the letter C. In a few cases
in which Ephydatia fluviatilis is reported, there is nothing to indicate that
the specimens may not actually have been E. midleri, the record is there-
fore indicated by an interrogation point under each name.
It is not improbable that a few published records have been omitted
from the table, since several papers dealing with the subject have not
been accessible, but this is intended to serve only as a "report of progress."
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